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Femoral Bone Plug in Total Knee Replacement
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The intramedullary align-ment guides used in total 
knee replacement present the 
disadvantage of disrupting 
the intramedullary vessels and 
connecting the femoral canal 
to the joint space.1 The result 
is a significant increase in 
postoperative blood loss and 
therefore an increased need for 
a blood transfusion.2 The use 
of an autologous bone plug to 
seal the intramedullary femo-
ral canal has been shown to 
be effective in reducing post-
operative bleeding.3-6 Ko et al3 
performed a prospective study 
of 262 patients undergoing 
primary total knee replace-
ment to assess perioperative 
transfusion requirements in 
patients with a femoral bone 
plug and patients without a 
femoral bone plug. They ob-
served that patients without 
a femoral bone plug required 
significantly more blood trans-
fusions than patients with a 
femoral bone plug (64.4% vs 
35.9%).
The autologous bone plug 
is typically “custom-made” by 
the surgeon using the femoral 
bone cuts. The plug is then im-
pacted into the canal with the 
aim of sealing the latter. None-
theless, the triangular-trapezoid 
shape of the femoral cuts can-
not match the circular shape 
of the alignment guide entry 
point. This may result in an in-
complete closure of the canal.
In this article, the authors 
describe a simple technique 
to create a bone plug from the 
femoral cuts to perfectly seal 
the intramedullary canal. To 
the best of their knowledge, the 
literature lacks techniques de-
scribing such a procedure.
Materials and Methods
The presented technique 
has been used in the Depart-
ment of Orthopaedics, Univer-
sity of Insubria, Varese, Italy, 
since September 2008. Patients 
undergoing primary total knee 
replacement received the bone 
plug, modeled as described 
below. To date, 220 patients 
have received the autologous 
bone plug. Sixty-eight patients 
(30.9%) were male and 152 
patients (69.1%) were female. 
Mean age was 69 years (range, 
54-88 years). The surgeon 
(M.F.S.) never needed to vary 
or change technique to seal the 
intramedullary femoral canal. 
surgical technique
Prior to implanting the fem-
oral prosthetic component, the 
surgeon must model the ante-
rior chamfer femoral cut. The 
chamfer cut should be devoid 
of debris, cartilage, or soft tis-
sue, thus consisting of cancel-
lous bone only. The chamfer 
cut typically has a triangular 
section and a pyramidal 3- 
dimensional aspect. The bone 
should be modeled so that the 
length of the plug corresponds 
to the anteroposterior section 
of the intercondylar notch. The 
width of the chamfer cut is gen-
The authors are from Limb Lengthening & Complex Reconstruction (EV), 
Hospital for Special Surgery, New York, New York; and the Department of Or-
thopaedics (GMVR, LM, MR, PC, MFS), University of Insubria, Varese, Italy.
The authors have no relevant financial relationships to disclose.
Correspondence should be addressed to: Ettore Vulcano, MD, Limb 
Lengthening & Complex Reconstruction, Hospital for Special Surgery, 519 
E 72nd St, New York, NY 10021 (ettorevulcano@hotmail.com).
Received: November 14, 2013; Accepted: August 27, 2014.
doi: 10.3928/01477447-20151002-03
Abstract: The intramedullary alignment guides used in total 
knee replacement disrupt the intramedullary vessels, result-
ing in greater postoperative blood loss. The use of an autolo-
gous bone plug to seal the intramedullary femoral canal has 
been shown to be effective in reducing postoperative bleed-
ing. The authors present a simple technique to create a bone 
plug from the anterior chamfer femoral cut to perfectly seal 
the intramedullary canal of the femur. [Orthopedics. 2015; 
38(10):617-618.]
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erally larger than the diameter 
of the alignment rod entry hole 
and is therefore large enough to 
seal the canal (Figure 1) 
Once the bone plug has been 
adequately modeled, its convex 
side (ie, the apex of the pyra-
mid) is directed over the center 
of the hole (Figure 2). It is then 
impacted into the soft cancel-
lous femoral bone with an os-
teotome handle (the width of 
which should be approximately 
that of the bone plug) and ham-
mered with an impactor (Fig-
ure 3). By doing so, the “sharp” 
edge of the bone plug digs into 
the soft femoral bone. The plug 
must be impacted until it is per-
fectly flush to the notch (Figure 
4). This technique easily allows 
a perfect seal of the canal.
discussion
Allogeneic blood transfu-
sions may represent a potential 
hazard to patients receiving 
the blood. Risks include aller-
gic reactions, infections, fever, 
iron overload, acute immune 
hemolytic reaction, delayed 
hemolytic reaction, and graft-
versus-host disease.7 Several 
authors have shown that plug-
ging the femoral canal is useful 
to decrease the perioperative 
rate of blood transfusions.3-6 
The canal can be closed with 
polyethylene or cement plugs, 
autologous bone plugs, fibrino-
gen concentrates, fibrin tissue 
adhesive, and cryo-based fibrin 
sealant.3,5,8-10 The safety, cost-
effectiveness, and complica-
tions of these methods have 
not been studied in prospective 
randomized controlled trials. 
However, the economic and 
biological advantages of using 
autologous bone graft, as op-
posed to the aforementioned 
techniques, are predictable. 
conclusion
The authors have presented 
a handy and straightforward 
method to plug the femoral ca-
nal with autologous bone. The 
bone plug is safe, costs noth-
ing, and does not relevantly 
delay surgical time. Moreover, 
the wedge shape of the plug 
makes it ideal to be impacted 
into the soft cancellous bone.
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Figure 1: Photograph showing the anterior chamfer femoral cut and the detail 
of the modeled plug. It must be devoid of debris, cartilage, or soft tissue and 
consist of cancellous bone only. 
Figure 2: Photograph showing the apex of the pyramid-shaped bone plug po-
sitioned over the hole of the intramedullary canal. 
Figure 3: Photograph showing the 
impaction of the bony wedge into the 
soft cancellous femoral bone with an 
osteotome handle and an impactor.
Figure 4: Photograph showing the 
plug flush to the notch, perfectly 
sealing the femoral canal.
